Repair analysis of 4-hydroperoxycyclophosphamide-induced DNA interstrand crosslinking in the c-myc gene in 4-hydroperoxycyclophosphamide-sensitive and -resistant medulloblastoma cell lines.
Cyclophosphamide is one of the most active agents in the treatment of medulloblastoma. However, development of resistance to this alkylator frequently occurs and is the harbinger of tumor progression and death. In order to understand the biochemical basis of this resistance, we generated a panel of medulloblastoma cell lines in our laboratory that were resistant to 4-hydroperoxycyclophosphamide (4-HC). Previously, we have shown that elevated levels of aldehyde dehydrogenase and glutathione mediate cellular resistance to 4-HC. The present study was conducted to identify the third unknown mechanism mediating the resistance of cell line D283 Med (4-HCR) to 4-HC, testing the hypothesis that this resistance is mediated by an increased repair of DNA interstrand crosslinks (ICLs). The doses of 4-HC that produced a one- and two-log cell kill of D283 Med cells were 25 and 50 microM, respectively, compared with values of 125 and 165 microM in D283 Med (4-HCR), the resistant cell line. The formation and disappearance of 4-HC-induced DNA ICLs at the c-myc gene were subsequently studied by DNA denaturing/renaturing gel electrophoresis and Southern blot analysis. 4-HC-induced DNA ICLs in the c-myc gene exhibited a dose-dependent relationship. The percentage of the c-myc gene that was crosslinked was approximately 1-3% at a dose of 100 microM. More than 50% of the DNA crosslinking in D283 Med (4-HCR) cells was removed by 6 h after drug treatment, whereas, in D283 Med cells, more than 90% of the DNA crosslinking was still present at 6 h. These findings suggest that the increased repair of DNA ICLs in D283 Med (4-HCR) may contribute significantly to its resistance to 4-HC.